EHD1 interacts with retromer to stabilize SNX1 tubules and facilitate endosome-to-Golgi retrieval.
Endosome-to-Golgi retrieval of the cation-independent mannose 6-phosphate receptor (CIMPR) requires the function of the retromer complex. Retromer is localized to endosomes and comprises two distinct sub complexes: the vacuolar protein sorting 35/29/26 sub complex that binds cargo and the sorting nexin (SNX)1/2 sub complex that tubulates endosomal membranes. To identify up- or down-stream regulatory factors of retromer, a comparative proteomic strategy was employed. Protein profiles of endosomally enriched membranes, from either wild-type or retromer-deficient mouse cells, were compared to identify proteins with either elevated or reduced expression levels. Eps15 homology domain-containing protein-1 (EHD1) was identified in endosomally enriched membrane fractions from retromer-deficient cells and was found to be approximately threefold upregulated in the absence of retromer. EHD1 is localized to tubular and vesicular endosomes, partially colocalizes with retromer and is associated with retromer in vivo. Mutation of the nucleotide-binding P-loop of EHD1 results in a dominant-negative effect upon retromer localization and endosome-to-Golgi retrieval, while loss of EHD1 expression by RNA interference destabilizes SNX1-positive tubules and inhibits endosome-to-Golgi retrieval. The interaction between EHD1 and retromer and the requirement for EHD1 to stabilize SNX1-tubules establish EHD1 as a novel facilitating component of endosome-to-Golgi retrieval.